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(54) SURFACE ELASTIC WAVE ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the surface 
elastic wave element in which the workability of a press 
contact process between an external circuit and a 
conductor for the connection regardless of types of a 
piezoelectric substrate, its surface state, and hardness of 
a metallic film of a pad electrode or the like. 
SOLUTION: The element is provided with an input 
interdigital electrode 21, an output interdigital electrode 
22, pad electrodes 21b, 21 d, 22b, 22d to connect the 
interdigital electrodes 21 , 22 to an external circuit on the 
front side of a piezoelectric substrate 1 . In this case, the 
pad electrodes 21b, 21d, 22b, 22d are formed on silicon 
oxide thin films 30a-30d formed on the front side of the 
piezoelectric substrate 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] It is the surface acoustic element characterized by 
considering as the laminated structure of the silicon thin film or 
silicon oxide thin film which formed the pad electrode in the front face 
of a piezoelectric substrate in the surface acoustic element which 
equipped the front face of a piezoelectric substrate with the pad 
electrode for connecting the Kushigata electrode and this Kushigata 
electrode with an external circuit, and the metal thin film formed on 
this thin film. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic 
element used for the filter circuit for transmitters, a resonance 
circuit, etc. 
[0002] 



[Description of the Prior Art] The surface acoustic element is known as 
a component using the surface acoustic wave which impresses an 
electrical potential difference to a piezo electric crystal, and is 
produced. 

[0003] the mimetic diagram in which drawing 3' s (a' s)'s being the 
external view of the conventional surface acoustic element, and showing 
the electrode pattern of the surface acoustic element which showed 
drawing 3 (b) to drawing 3 (a) — it is — drawing 3 (c) — a part of 
drawing 3 (b) (EH3) — it is a sectional view. 

[0004] The surface acoustic element is equipped with the input Kushigata 
electrode 21 formed in the front face of the piezoelectric substrate 1 
and the piezoelectric substrate 1, the output Kushigata electrode 22, 
and the pad electrodes 21b, 21d, 22b, and 22d which consist of a metal 
thin film. 

[0005] the piezoelectric substrate 1 — for example, (X-112"Y), LiTa03 
etc. — from — it is constituted and the input Kushigata electrode 21 
and the output Kushigata electrode 22 are formed in the front face of 
the piezoelectric substrate 1. 

[0006] The input Kushigata electrode 21 is equipped with electrode 
finger 21c connected electrically at electrode finger 21a and connection 
21c' which were connected electrically at connection 21a'. Similarly, 
the output Kushigata electrode 22 is equipped with electrode finger 22c 
connected electrically at electrode finger 22a and connection 22c' which 
were connected electrically at connection 22a' . 

[0007] furthermore, the pad electrodes 21b, 2 Id, 22b, and 22d — the 
electrode for connection with an external circuit — it is — pad 
electrode 21b — a part of front face of connection 21a' — it is formed 
ranging over the top and the front face of the piezoelectric substrate 1. 
21d of pad electrodes — a part of front face of connection 21c' — it 
forms ranging over a top and the front face of the piezoelectric 
substrate 1 — having — **** — pad electrode 22b — a part of front 
face of connection 22a' — it forms ranging over a top and the front 
face of the piezoelectric substrate 1 — having — **** — 22d of pad 
electrodes — a part of front face of connection 22c' — it is formed 
ranging over the top and the front face of the piezoelectric substrate 1. 
[0008] The electrode fingers 21a, 21c, 22a, and 22c are formed from 
hundreds of linear patterns which have the shape of same rectangle 
formed in a straight line, and were regularly arranged at intervals of 
predetermined, and electrode finger 21a and electrode finger 21c counter 
by turns, and it is arranged, and electrode finger 22a and electrode 
finger 22c counter by turns, and they are arranged. Pad electrode 21b 



connects electrode finger 21a to an external circuit electrically 
through connection 21a'. 21d of pad electrodes connects electrode finger 
21c to an external circuit electrically through connection 2lc . Pad 
electrode 22b connects electrode finger 22a to an external circuit 
electrically through connection 22a', and 22d of pad electrodes connects 
electrode finger 22c to an external circuit electrically through 
connection 22c' . 

[0009] The input Kushigata electrode 21 and the output Kushigata 
electrode 22 are usually formed with an aluminum (aluminum) thin film, 
and the range of 50nm - 300nm, an electrode digit W, and the pitch L of 
an electrode finger of the thickness is usually 0.5 micrometers - 10 
micrometers, respectively. 

[0010] The pad electrodes 21b, 21d, 22b, and 22d are usually an aluminum 
(aluminum) thin film, the aluminum (aluminum) thin film which contains 
copper (Cu) several%, or a golden (Au) thin film, and the thickness is 
lOOnm - 300nm. 

[0011] The input Kushigata electrode 21, the output Kushigata electrode 
22, and the pad electrodes 21b, 21d, 22b, and 22d are formed by vacuum 
deposition or the spatter. 

[0012] In order to input a signal into the input Kushigata electrode 21 
of this surface acoustic element, and in order to detect the signal from 
the output Kushigata electrode 22, it connects with an external circuit 
with the pad electrodes 21b, 21d, 22b, and 22d. A supersonic wave is 
impressed to this connection using the gold streak of 30 micrometerphi, 
or an aluminium wire, and sticking-by-pressure junction is carried out. 
[0013] Furthermore, in order to complete a surface acoustic element as 
components, adhesion immobilization of the surface acoustic element was 
carried out at the package, the pad electrodes 21b, 21d, 22b, and 22d 
and the external connection terminal of a package were connected, and 
the package is sealed with covering. 
[0014] 

[Problem (s) to be Solved by the Invention] However, when the quality of 
a metal membrane used for a pad electrode is hard, there is a trouble 
that the workability in the process which carries out sticking-by- 
pressure junction of the gold streak for the connection with a pad 
electrode with an external circuit etc. worsens. 

[0015] This invention is made in order to solve the above-mentioned 
nonconformity which the conventional surface acoustic element has, and 
it aims at offering the surface acoustic element which has improved the 
workability of the sticking-by-pressure junction process of an external 
circuit and the conductor for connection irrespective of the class of 



piezoelectric substrate, and a surface state. 
[0016] 

[Means for Solving the Problem] In the surface acoustic element equipped 
with the pad electrode for the surface acoustic element concerning this 
invention to connect the Kushigata electrode and this Kushigata 
electrode with an external circuit on the front face of a piezoelectric 
substrate, it is characterized by making a pad electrode into the 
laminated structure of the silicon thin film or silicon oxide thin film 
formed in the front face of a piezoelectric substrate, and the metal 
thin film formed on this thin film. 

[0017] According to the surface acoustic element of this invention, a 
pad electrode can be written on the front face of a piezoelectric 
substrate as the laminated structure of a silicon thin film or a silicon 
oxide thin film, and the metal thin film formed on this thin film, and 
can make soft hardness of the metal membrane formed as a pad electrode 
irrespective of the class of piezoelectric substrate, and a surface 
state. Consequently, sticking-by-pressure junction to an external 
circuit and the conductor for connection can be performed easily, and 
the workability of a sticking-by-pressure junction process will improve. 
[0018] 

[Embodiment of the Invention] One gestalt of operation of the surface 
acoustic element concerning this invention is explained. 
[0019] a part of surface acoustic element (A-A) which drawing 1 (a) is 
the mimetic diagram showing the electrode pattern of the surface 
acoustic element concerning one gestalt of operation of this invention, 
and showed drawing 1 (b) to drawing 1 (a) — it is a sectional view. 
[0020] The surface acoustic element 10 concerning one gestalt of 
operation of this invention is equipped with the pad electrodes 21b, 21d, 
22b, and 22d which consist of the input Kushigata electrode 21 formed in 
the front face of the piezoelectric substrate 1 and the piezoelectric 
substrate 1, the output Kushigata electrode 22, silicon oxide thin films 
30a, 30b, 30c, and 30d, and a metal thin film. 

[0021] the piezoelectric substrate 1 — for example, (X-112"Y), LiTa03 
etc. — from — it is constituted and the input Kushigata electrode 21 
and the output Kushigata electrode 22 are formed in the front face of 
the piezoelectric substrate 1. 

[0022] The input Kushigata electrode 21 is equipped with electrode 
finger 21c connected electrically at electrode finger 21a and connection 
21c* which were connected electrically at connection 21a' . Similarly, 
the output Kushigata electrode 22 is equipped with electrode finger 22c 
connected electrically at electrode finger 22a and connection 22c' which 



were connected electrically at connection 22a'. 

[0023] The silicon oxide thin films 30a, 30b, 30c, and 30d are formed in 
the front face of the piezoelectric substrate 1. 

[0024] furthermore, the electrode for connecting the pad electrodes 21b, 
21d, 22b, and 22d with an external circuit — it is — pad electrode 21b 
— a part of front face of connection 21a' — ranging over the front- 
face [ of the piezoelectric substrate 1 ], and front-face top of silicon 
oxide thin film 30a, it has formed the top. 21d of pad electrodes — a 
part of front face of connection 21c' — ranging over the front-face 
[ of the piezoelectric substrate 1 ], and front-face top of silicon 
oxide thin film 30b, it has formed the top. pad electrode 22b — a part 
of front face of connection 22a' — ranging over the front-face [ of the 
piezoelectric substrate 1 ], and front-face top of silicon oxide thin 
film 30c, it has formed the top. 22d of pad electrodes — a part of 
front face of connection 22c' — ranging over the front-face [ of the 
piezoelectric substrate 1 ], and front-face top of 30d of silicon oxide 
thin films, it has formed the top. 

[0025] The electrode fingers 21a, 21c, 22a, and 22c are formed from 
hundreds of linear patterns which have the shape of same rectangle 
formed in a straight line, and were regularly arranged at intervals of 
predetermined, and electrode finger 21a and electrode finger 21c counter 
by turns, and it is arranged, and electrode finger 22a and electrode 
finger 22c counter by turns, and they are arranged. Pad electrode 21b 
connects electrode finger 21a to an external circuit electrically 
through connection 21a'. 21d of pad electrodes connects electrode finger 
21c to an external circuit electrically through connection 21c' . Pad 
electrode 22b connects electrode finger 22a to an external circuit 
electrically through connection 22a' , and 22d of pad electrodes connects 
electrode finger 22c to an external circuit electrically through 
connection 22c' . 

[0026] The input Kushigata electrode 21 and the output Kushigata 
electrode 22 are aluminum (aluminum), and usually form an aluminum metal 
by vacuum deposition or the spatter. The thickness is lOOnm. 
[0027] Although the silicon oxide thin films 30a-30d are silicon and the 
compound of oxygen, they can change the presentation ratio, and although 
conductivity changes with silicon and the presentation ratios of oxygen, 
even if they are which properties of an insulating property and a half- 
insulating property, they do not interfere. 

[0028] Moreover, the sil icon oxide thin films 30a~30d were grown up with 
the spatter or the CVD method, and made the thickness the thickness of 
about 30nm with the gestalt of this operation. 
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[0029] The pad electrodes 21b, 2 Id, 22b, and 22d are formed in a silicon 
oxide thin films [ 30a-30d ] front face. The pad electrodes 21b, 21d, 
22b, and 22d were an aluminum (aluminum) thin film, the aluminum thin 
film which contains copper (Cu) several%, or a golden (Au) thin film, 
with the gestalt of this operation, were formed by vacuum deposition or 
the spatter, and usually set the thickness to 800nm. 

[0030] The formation sequence on the these input Kushigata electrode 21, 
the output Kushigata electrode 22, the pad electrodes 21b, 21d, 22b, and 
22d, and silicon oxide thin films [ 30a-30d ] piezoelectric substrate 1 
is the input Kushigata electrode 21 and the output Kushigata electrode 
22, the silicon oxide thin films 30a-30d, and pad electrodes [ 21b, 21d, 
22b, and 22d ] sequence. 

[0031] Formation of the pattern of the input Kushigata electrode 21 and 
the output Kushigata electrode 22 and formation of a pad electrodes 
[ 21b, 21d, 22b, and 22d ] pattern are formed by the etching method or 
the lift-off method using the photolithography method. Here, formation 
of only the part to which the pad electrodes 21b, 21d, 22b, and 22d 
correspond is enough as the silicon oxide thin films 30a-30d. 
[0032] In order to input a signal into the input Kushigata electrode 21 
of a surface acoustic element 10, and in order to detect a signal from 
the output Kushigata electrode 22, a supersonic wave is impressed, 
sticking-by-pressure junction of the gold streak of 30 micrometerphi or 
the aluminium wire is carried out, and it connects with the pad 
electrodes 21b, 21d, 22b, and 22d with an external circuit. In this 
sticking-by-pressure junction, by forming the pad electrodes 21b, 21d, 
22b, and 22d in a silicon oxide thin films [ 30a~30d ] front face, 
hardness of the metal thin film of a pad electrode can be made soft, and 
the sticking-by-pressure junction process of an external circuit and the 
conductor for connection can be performed easily. Consequently, the 
workability of a sticking-by-pressure junction process improves. 
[0033] Next, the surface acoustic element concerning the 2nd gestalt of 
operation of this invention is explained. 

[0034] With the 2nd gestalt, the silicon oxide thin film 31 formed in 
the shape of [ of the pattern shown in drawing 2 (a) ] a grid is used 
instead of the silicon oxide thin films 30a~30d. In drawing 2 (a), 32 
shows the null section for forming a grid, the part in the 2nd gestalt - 
- a sectional view becomes as [ show / in drawing 2 (b) ]. Other 
configurations are the same as that of the 1st gestalt of operation 
mentioned above. Drawing 2 (b) is shown corresponding to drawing 1 (b). 
[0035] In the case of the 2nd gestalt, thickness of the silicon oxide 
thin film 31 is set to about 50nm, and is formed by the grid-like 



pattern which has the about 5-micrometer one-side null section 32. 
Besides, the pad electrodes 21b, 21d, 22b, and 22d are formed by about 
700nm in thickness. 

[0036] With this 2nd gestalt, since the silicon oxide thin film 31 is a 
grid-like, as shown in drawing 2 (b), irregularity is formed in the 
front face of 22d of pad electrodes. For this reason, it is effective in 
sticking-by-pressure junction of a 22d [ of pad electrodes ] gold streak 
or an aluminium wire becoming easier. The same is said of other pad 
electrodes 21b, 21d, and 22b. In the case of the 2nd gestalt, the 
silicon oxide thin film 31 can be easily formed in the shape of a grid 
by using the photolithography method. 

[0037] the above — setting — silicon oxide thin film 30a- although the 
case where 30d and 31 were used was illustrated, it is good also as a 
laminated structure of a silicon thin film or a silicon oxide thin film, 
and a silicon thin film. 

[0038] A silicon thin film can also be formed using the above-mentioned 
spatter and a plasma-CVD method, and can also carry out pattern 
formation by the photolithography method. 
[0039] 

[Effect of the Invention] According to the surface acoustic element of 
this invention, the pressure-welding activity to a pad electrode becomes 
easy, and workability improves. Moreover, this invention can be carried 
out using a Prior art and a facility. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the mimetic diagram showing the configuration of the 
surface acoustic element concerning one gestalt of operation of this 



invention, and drawing 1 (a) is a surface mimetic diagram, and drawing 1 
(b) is a sectional view in part. 

[Drawing 2] It is the mimetic diagram showing the configuration of the 
surface acoustic element concerning the 2nd gestalt of operation of this 
invention, and drawing 2 (a) is the surface mimetic diagram of a silicon 
oxide thin film, and drawing 2 (b) is a sectional view in part. 
[Drawing 3] drawing 3 (a) - drawing 3 (c) — the external view of the 
surface acoustic element of the former respectively, and a surface 
mimetic diagram — and it is a sectional view a part. 
[Description of Notations] 

1 — Piezoelectric substrate 10 — Surface acoustic element 

21 — Input Kushigata electrode 22 — Output Kushigata electrode 

21a, 21c, 22a, 22c — Electrode finger 

21b, 21d, 22b, 22d — Pad electrode 

21a' , 21c' , 22a' , 22c' — Connection 

30a-30d, 31 — silicon oxide thin film 

32 — Null section 
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[Drawing 1] 
FIG.1 




[Drawing 2] 
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